IMPROVING SITE CHARACTERIZATION
EXTRACTING VALUE FROM YOUR DRONE DATA

R A M B L L Bright ideas. Susta inable change.



WHAT'S THE FLIGHT PLAN?

Tech Trends

e Superfund Mine Case Study

e \egetation Reclamation Case Study
e \Where we are

e \Where we are going

e Discussion
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EVOLUTION OF DRONES AND SENSORS
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OUT OF THE TROUGH! MACHINE

* Machine learning is an approach where
you train a computer to make decisions
or prediction without explicitly
programming the computer to perform
those tasks.

« Day-to-day examples:

refining search engine results

email spam filtering

customer product recommendations
speech recognition

facial recognition

Image classification
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LEARNING

Artificial Intelligence

Machine Learning

Imagery
Analysis



« Ramboll service focused on helping de-risk environmental
Powered by Ramboll remediation and restore land for future generations

« Service combines new data collection technologies and
advanced geospatial analytics to help plan, implement, and

monitor restoration
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HOW IT WORKS

Input imagery data

Provide training data

Train a machine learning algorithm
Create a predictive model

Analyze new data with model

o 0k W N PE

Output a classified dataset
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DRONE DATA
WHAT DATA 1S PRODUCED?

e Aerial Imagery

e Aerial Videography

e High-resolution orthomosaic imagery
e Digital terrain model

e Digital surface model

e Point-cloud (.LAS)

e Multi-spectral imagery

e Thermal

e And morel
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HOW CAN DRONE DATA HELP?
SPATIAL SCALE
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HOW CAN DRONE DATA HELP?
MONITORING CHANGES OVER TIME
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SUPERFUND
MINE CASE
STUDY

Mine Feature ldentification
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The Denver Post
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HOW CAN DRONE DATA HELP?
ASSET IDENTIFICATION

Status

Confirmed
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VEGETATION
RECLAMATION
CASE STUDY

Invasive Species and Vegetative
Cover
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TRAINING DATA
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DRONE DATA
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TRAIN ML ALGORITHM
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CASE STUDY #2

e Next step is to scale this up for the mine - close to 10,000 acres of reclamation

e Integration with field team
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SUMMARY

Challenges
e Data management
e “"Oceans of data
e Data analysis
e Making actionable
e More than pretty pictures

e Flight operations
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DISCUSSION

www.RambollAl.com
mrawitch@ramboll.com



